Introduction
Planning the treatment of Class III mandibular prognathism , with or without open bite, is often associated with various difficulties. The surgical correction of mandibular prognathism is usually achieved through sagittal split-ramus osteotomy (SSRO), and Class III cases showing open bite are also often treated using this technique. In patients with open bite treated by SSRO, postoperative relapse may often occur after removal of the intermaxillary fixation. Many possible factors related to such relapse have been reported, such as the condyle position, proximal segment control, method of intermaxillary fixation , overtension of the masseter muscles, medial pterygoid muscles and suprahyoid muscles, pressure of the tongue , and occlusal relationships. Ellis and McNamara [1] described the importance of skeletal factors in the posterior maxillary region, and considered that dentoalveolar factors in the posterior mandibular region differ between Class III cases with and without open bite. As to the significance of skeletal factors , recent research has suggested that the angle of the lateral occlusal plane, which results from posterior maxillary dentoalveolar hyperplasia with overeruption of the maxillary molars, may be an important cause of relapse [2] [3] [4] .
The present paper discusses the angle of the lateral occlusal plane in two groups of patients with Class 
Subject Materials
The research materials used were lateral cephalograms of 24 Japanese adult patients with Class III malocclusion, taken before presurgical orthodontic treatment. The patients were divided into 2 groups (Table  1) : a) Fifteen patients with non-open bite (6 males and 9 females; average age 22.4 years) b) Nine patients with open bite (2 males and 7 females; average age 22.2 years). All cases were treated with sagittal split-ramus osteotomy but combined with Le Fort I osteotomy and simultaneous mobilization of both jaws in cases 7 and 20 respectively. Table 1 Degree of overjet and overbite, and surgical procedure Fig. 1 Cephalographic tracing of horizontal planes Methods 1) Reference points and planes Each cephalogram was traced to show the reference points and planes. The following points and planes were provided for this study (Fig 1): i) SN plane: the plane from the Sella to the Nasion. ii) FH plane: the plane from the Porion to the inferior border of the Orbitale . iii) NF plane: the plane from the PNS to ANS points. iv) Functional occlusal plane: a line averaging the points of posterior occlusal contact between the molars and premolars, and disregarding anterior contacts. Two occlusal planes were defined for the open bite group (upper and lower occlusal plane), while one occlusal plane only was defined for the non-open bite group (occlusal plane). v) MP plane: the plane from the Menton to the Gonion . vi) Xi point: the center point of the ascending ramus . Normally, the Xi point is placed on the functional occlusal plane. However, in the cases studied here, there was wide variation in the location of the Xi point. In cases where the Xi point was located above the functional occlusal plane , it was given a positive (+mm) value; on the other hand in cases where it was located below the functional occlusal plane, it was given a negative ( -mm ) value. Table 2 FH-occlusal plane angle = Significant difference (p < 0.05) compared with the mean of Non-open bite group Table 3 Fig. 2 Table 4 MP-occlusal plane angle = Significant difference (p < 0.05) compared with the mean of Non-open bite group Table 5 Fig. 4 Table 6 Fig . 6 illa, accompanied by simultaneous setting back of the mandible and possible genioplasty, has been recommended for cases of Class III malocclusion with or without open bite [11] [12] [13] [14] [15] [16] [17] . Cases 7 and 20 were treated surgically by superior repositioning of the maxilla by Le Fort I osteotomy and setting back of the mandible by SSRO.
In both the open bite and non-open bite groups, no clear relationship was found between the FH to the functional occlusal plane angle and the final results of the SSRO procedure. However, it is important to investigate the functional occlusal plane angle in cases of two-jaw surgery, because this angle must be created surgically, especially in cases of Le Fort I osteotomy with SSRO.
In this way, excessive deviation from the normal range of preoperative occlusal plane angles can be modified easily. Establishment of a suitable occlusal plane angle at the time of surgery is the best way to prevent excess tension of the suprahyoid muscles, and thus prevent relapse. angles, compared with normal cases. From the present results, it may also be concluded that examination of the FH-functional occlusal plane angle is useful when planning the surgical correction of Class III malocclusion. However, study of this angle alone cannot predict the likelihood of postoperative relapse. Rather, it must be included among the factors considered during paper surgery, when treatment should be planned to avoid as much as possible counter-clockwise rotation of the mandible. Two-jaw surgery seems much more likely to produce a lower rate of relapse than SSRO in severe cases.
